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ABSTRACT

Purpose: To assess whether adapted motivational interviewing has any impact on the proportion of participants who subsequently underwent surgery or laser treatment for glaucoma. 

Methods: A single site randomized controlled trial in Bauchi, Nigeria. Participants were new patients with a confirmed diagnosis of primary open angle glaucoma in one or both eyes, where surgery or laser was recommended. Intervention was a session of motivational interviewing adapted for glaucoma and the local context, using an interview guide based on local qualitative research. Participants were randomly allocated to intervention or usual care. Usual care was routine explanation by an ophthalmologist and an educational pamphlet. After the interview, a 12-item Working Alliance Inventory questionnaire was administered to patient-interviewer pairs to assess the collaborative relationship. 

Results: 276 glaucoma patients participated; 70% males. 135 (49%) were assigned to adapted motivational interviewing and 141 to usual care. All received the intervention as allocated. Uptake (i.e., the proportion who underwent treatment) of laser or surgery in the motivational interviewing group was 52% compared with 45% in the usual care group (risk difference 7.2%, 95% confidence interval -4.5-18.9%). Mean Working Alliance Inventory scores were 68.0 for interviewers and 68.5 for participants with a combined reliability coefficient of 93.9% (i.e., high internal consistency and reliability).

Conclusion: We observed only a small increase in the uptake of surgery or laser with motivational interviewing compared with usual care which was not statistically significant. Although only 1 in 2 patients accepted surgery or laser in this trial, this is a much higher proportion than in other studies. 
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INTRODUCTION
Glaucoma is a public health problem in Africa, with the prevalence of blindness due to glaucoma higher than in other regions, with an aggressive course, HYPERLINK \l "_ENREF_1" \o "Verrey, 1990 #4639"  ADDIN EN.CITE <EndNote><Cite><Author>Verrey</Author><Year>1990</Year><RecNum>4639</RecNum><DisplayText><style face="superscript">1</style></DisplayText><record><rec-number>4639</rec-number><foreign-keys><key app="EN" db-id="w9advsfw5dxwr5ed9zo50zx7sxzfp5arxtxa" timestamp="1310552747">4639</key><key app="ENWeb" db-id="ThXPUwrtqgcAAFZPix4">24623</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Verrey, J. D.</author><author>Foster, A.</author><author>Wormald, R.</author><author>Akuamoa, C.</author></authors></contributors><auth-address>Institute of Ophthalmology, London.</auth-address><titles><title>Chronic glaucoma in northern Ghana--a retrospective study of 397 patients</title><secondary-title>Eye (Lond)</secondary-title></titles><periodical><full-title>Eye (Lond)</full-title></periodical><pages>115-20</pages><volume>4 ( Pt 1)</volume><edition>1990/01/01</edition><keywords><keyword>Adolescent</keyword><keyword>Adult</keyword><keyword>Age Factors</keyword><keyword>Aged</keyword><keyword>Blindness/etiology</keyword><keyword>Chronic Disease</keyword><keyword>Female</keyword><keyword>Ghana/epidemiology</keyword><keyword>Glaucoma/complications/ epidemiology/therapy</keyword><keyword>Health Services Accessibility</keyword><keyword>Humans</keyword><keyword>Male</keyword><keyword>Middle Aged</keyword><keyword>Patient Compliance</keyword><keyword>Retrospective Studies</keyword><keyword>Risk Factors</keyword><keyword>Trabeculectomy</keyword><keyword>Visual Acuity</keyword></keywords><dates><year>1990</year></dates><isbn>0950-222X (Print)&#xD;0950-222X (Linking)</isbn><accession-num>2323462</accession-num><urls></urls><language>eng</language></record></Cite></EndNote>1 2  higher rates among young people ADDIN EN.CITE 3, and late presentation HYPERLINK \l "_ENREF_4" \o "Abdull, 2015 #15825"  ADDIN EN.CITE <EndNote><Cite><Author>Abdull</Author><Year>2015</Year><RecNum>15825</RecNum><DisplayText><style face="superscript">4</style></DisplayText><record><rec-number>15825</rec-number><foreign-keys><key app="EN" db-id="w9advsfw5dxwr5ed9zo50zx7sxzfp5arxtxa" timestamp="1440535473">15825</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Abdull, M. M.</author><author>Gilbert, C. C.</author><author>Evans, J.</author></authors></contributors><auth-address>Ophthalmology Department, Abubakar Tafawa Balewa University Teaching Hospital, Bauchi, Bauchi State, Nigeria. mohammed.abdull@lshtm.ac.uk.&#xD;International Centre for Eye Health, Department of Clinical Research, London School of Hygiene &amp; Tropical Medicine, London, UK. mohammed.abdull@lshtm.ac.uk.&#xD;International Centre for Eye Health, Department of Clinical Research, London School of Hygiene &amp; Tropical Medicine, London, UK. clare.gilbert@lshtm.ac.uk.&#xD;International Centre for Eye Health, Department of Clinical Research, London School of Hygiene &amp; Tropical Medicine, London, UK. jennifer.evans@lshtm.ac.uk.</auth-address><titles><title>Primary open angle glaucoma in northern Nigeria: stage at presentation and acceptance of treatment</title><secondary-title>BMC Ophthalmol</secondary-title><alt-title>BMC ophthalmology</alt-title></titles><periodical><full-title>BMC Ophthalmol</full-title></periodical><alt-periodical><full-title>BMC Ophthalmology</full-title></alt-periodical><pages>111</pages><volume>15</volume><number>1</number><edition>2015/08/25</edition><dates><year>2015</year></dates><isbn>1471-2415</isbn><accession-num>26296993</accession-num><urls><related-urls><url>http://www.biomedcentral.com/content/pdf/s12886-015-0097-9.pdf</url></related-urls></urls><electronic-resource-num>10.1186/s12886-015-0097-9</electronic-resource-num><remote-database-provider>NLM</remote-database-provider><language>eng</language></record></Cite></EndNote>4 on account of lack of primary eye care and awareness, reduced access to treatment and low awareness of the risk of having primary open angle glaucoma (POAG) HYPERLINK \l "_ENREF_5" \o "Racette,  #6019"  ADDIN EN.CITE <EndNote><Cite><Author>Racette</Author><RecNum>6019</RecNum><DisplayText><style face="superscript">5</style></DisplayText><record><rec-number>6019</rec-number><foreign-keys><key app="EN" db-id="w9advsfw5dxwr5ed9zo50zx7sxzfp5arxtxa" timestamp="1313078173">6019</key><key app="ENWeb" db-id="ThXPUwrtqgcAAFZPix4">25732</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Racette, Lyne</author><author>Wilson, M. Roy</author><author>Zangwill, Linda M.</author><author>Weinreb, Robert N.</author><author>Sample, Pamela A.</author></authors></contributors><titles><title>Primary Open-Angle Glaucoma in Blacks: A Review</title><secondary-title>Survey of Ophthalmology</secondary-title></titles><periodical><full-title>Survey of Ophthalmology</full-title></periodical><pages>295-313</pages><volume>48</volume><number>3</number><keywords><keyword>blacks</keyword><keyword>intraocular pressure</keyword><keyword>primary open-angle glaucoma (POAG)</keyword><keyword>race</keyword></keywords><dates></dates><isbn>0039-6257</isbn><work-type>doi: 10.1016/S0039-6257(03)00028-6</work-type><urls><related-urls><url>http://www.sciencedirect.com/science/article/pii/S0039625703000286</url></related-urls></urls><access-date>2003/6//</access-date></record></Cite></EndNote>5.  Health facilities are also poorly equipped HYPERLINK \l "_ENREF_6" \o "Patel, 2010 #9745"  ADDIN EN.CITE <EndNote><Cite><Author>Patel</Author><Year>2010</Year><RecNum>9745</RecNum><DisplayText><style face="superscript">6</style></DisplayText><record><rec-number>9745</rec-number><foreign-keys><key app="EN" db-id="w9advsfw5dxwr5ed9zo50zx7sxzfp5arxtxa" timestamp="1403819234">9745</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Patel, D.</author><author>Mercer, E.</author><author>Mason, I.</author></authors></contributors><auth-address>MSc Course Director and Clinical Lecturer, International Centre for Eye Health (ICEH), London School of Hygiene and Tropical Medicine, Keppel Street, London WC1E 7HT, UK.</auth-address><titles><title>Ophthalmic equipment survey 2010: preliminary results</title><secondary-title>Community Eye Health</secondary-title><alt-title>Community eye health / International Centre for Eye Health</alt-title></titles><periodical><full-title>Community Eye Health</full-title></periodical><pages>22-5</pages><volume>23</volume><number>73</number><edition>2010/12/02</edition><dates><year>2010</year><pub-dates><date>Sep</date></pub-dates></dates><isbn>0953-6833</isbn><accession-num>21119916</accession-num><urls><related-urls><url>http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2975113/pdf/jceh_23_73_022.pdf</url></related-urls></urls><custom2>Pmc2975113</custom2><remote-database-provider>NLM</remote-database-provider><language>eng</language></record></Cite></EndNote>6 with inadequate human resources and limited treatment options. Exacerbating these problems is poor acceptance of and adherence to trabeculectomy, the preferred treatment in Africa, ADDIN EN.CITE ,  as patients experience no immediate visual benefit and are fearful of the procedure. HYPERLINK \l "_ENREF_9" \o "Abdull, 2016 #15839"  ADDIN EN.CITE <EndNote><Cite><Author>Abdull</Author><Year>2016</Year><RecNum>15839</RecNum><DisplayText><style face="superscript">9</style></DisplayText><record><rec-number>15839</rec-number><foreign-keys><key app="EN" db-id="w9advsfw5dxwr5ed9zo50zx7sxzfp5arxtxa" timestamp="1461260284">15839</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Abdull, Mohammed Mahdi</author><author>Chandler, Clare</author><author>Gilbert, Clare</author></authors></contributors><titles><title>Glaucoma, “the silent thief of sight”: patients’ perspectives and health seeking behaviour in Bauchi, northern Nigeria</title><secondary-title>BMC Ophthalmology</secondary-title></titles><periodical><full-title>BMC Ophthalmology</full-title></periodical><pages>1-9</pages><volume>16</volume><number>1</number><dates><year>2016</year></dates><isbn>1471-2415</isbn><label>Abdull2016</label><work-type>journal article</work-type><urls><related-urls><url>http://dx.doi.org/10.1186/s12886-016-0220-6</url></related-urls></urls><electronic-resource-num>10.1186/s12886-016-0220-6</electronic-resource-num></record></Cite></EndNote>9 For prevention of blindness in glaucoma there are modifiable factors such as increasing awareness by education, ADDIN EN.CITE 10,11 and encouraging change in acceptance and adherence to treatment and follow up. 
In this study motivational interviewing (MI) was selected as the intervention to enhance uptake of treatment (i.e., they accept and actually undergo treatment).  Motivational interviewing has been described as “a collaborative, goal-oriented style of communication with particular attention to the language of change. It is designed to strengthen personal motivation for and commitment to a specific goal by eliciting and exploring the person’s own reasons for change within an atmosphere of acceptance and compassion”. HYPERLINK \l "_ENREF_12" \o "Miller, 2012 #15988"  ADDIN EN.CITE <EndNote><Cite><Author>Miller</Author><Year>2012</Year><RecNum>15988</RecNum><DisplayText><style face="superscript">12</style></DisplayText><record><rec-number>15988</rec-number><foreign-keys><key app="EN" db-id="w9advsfw5dxwr5ed9zo50zx7sxzfp5arxtxa" timestamp="1465943053">15988</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>William R. Miller</author><author>Stephen Rollnick </author></authors></contributors><titles><title>Motivational Interviewing: Helping People Change, (Applications of Motivational Interviewing) 3rd Edition</title></titles><edition>3</edition><dates><year>2012</year><pub-dates><date>7 September 2012</date></pub-dates></dates><publisher>The Guilford Press</publisher><isbn>10: 1609182278&#xD;13: 978-1609182274</isbn><urls></urls></record></Cite></EndNote>12  Guidance includes giving information whilst honouring patient autonomy. Motivational interviewing was originally developed for addictive behaviours, HYPERLINK \l "_ENREF_13" \o "Smedslund, 2011 #7351"  ADDIN EN.CITE <EndNote><Cite><Author>Smedslund</Author><Year>2011</Year><RecNum>7351</RecNum><DisplayText><style face="superscript">13</style></DisplayText><record><rec-number>7351</rec-number><foreign-keys><key app="EN" db-id="w9advsfw5dxwr5ed9zo50zx7sxzfp5arxtxa" timestamp="1340109320">7351</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Smedslund, G.</author><author>Berg, R. C.</author><author>Hammerstrom, K. T.</author><author>Steiro, A.</author><author>Leiknes, K. A.</author><author>Dahl, H. M.</author><author>Karlsen, K.</author></authors></contributors><auth-address>Norwegian Knowledge Centre for the Health Services, Postboks 7004, St. Olavs plass, Oslo, N-0130, Norway.</auth-address><titles><title>Motivational interviewing for substance abuse</title><secondary-title>Cochrane Database Syst Rev</secondary-title></titles><periodical><full-title>Cochrane Database Syst Rev</full-title></periodical><pages>CD008063</pages><number>5</number><edition>2011/05/13</edition><keywords><keyword>Alcohol-Related Disorders/psychology/therapy</keyword><keyword>Humans</keyword><keyword>Interview, Psychological/ methods</keyword><keyword>Motivation</keyword><keyword>Patient Acceptance of Health Care</keyword><keyword>Patient-Centered Care/methods</keyword><keyword>Substance-Related Disorders/psychology/ therapy</keyword><keyword>Terminology as Topic</keyword><keyword>Treatment Outcome</keyword></keywords><dates><year>2011</year></dates><isbn>1469-493X (Electronic)&#xD;1361-6137 (Linking)</isbn><accession-num>21563163</accession-num><urls></urls><electronic-resource-num>10.1002/14651858.CD008063.pub2 [doi]</electronic-resource-num><remote-database-provider>Nlm</remote-database-provider><language>eng</language></record></Cite></EndNote>13 and a wide range of applications have been developed. HYPERLINK \l "_ENREF_12" \o "Miller, 2012 #15988"  ADDIN EN.CITE <EndNote><Cite><Author>Miller</Author><Year>2012</Year><RecNum>15988</RecNum><DisplayText><style face="superscript">12</style></DisplayText><record><rec-number>15988</rec-number><foreign-keys><key app="EN" db-id="w9advsfw5dxwr5ed9zo50zx7sxzfp5arxtxa" timestamp="1465943053">15988</key></foreign-keys><ref-type name="Book">6</ref-type><contributors><authors><author>William R. Miller</author><author>Stephen Rollnick </author></authors></contributors><titles><title>Motivational Interviewing: Helping People Change, (Applications of Motivational Interviewing) 3rd Edition</title></titles><edition>3</edition><dates><year>2012</year><pub-dates><date>7 September 2012</date></pub-dates></dates><publisher>The Guilford Press</publisher><isbn>10: 1609182278&#xD;13: 978-1609182274</isbn><urls></urls></record></Cite></EndNote>12 
In this study MI was adapted as an approach to counselling for use in patients with glaucoma, and hereafter is referred to as adapted motivational interviewing for glaucoma (AMIG). The purpose of the trial was to assess whether AMIG has an impact on the uptake of surgery or laser treatment by glaucoma patients. The hypothesis tested was that AMIG increases the uptake of treatment (surgery or laser treatment) among glaucoma patients in comparison with enhanced usual care. 
Setting
The trial was undertaken in the eye clinic of Abubakar Tafawa Balewa University Teaching Hospital (ATBUTH), Bauchi State, in the North East of Nigeria. More than 80% of the catchment population of approximately four million people live in rural areas or live on less than one United States Dollar (USD) per day, with low levels of literacy (males 53%, females 13%). HYPERLINK \l "_ENREF_14" \o "Bauchi state government, 2010 #16070"  ADDIN EN.CITE <EndNote><Cite><Author>Bauchi state government</Author><Year>2010</Year><RecNum>16070</RecNum><DisplayText><style face="superscript">14</style></DisplayText><record><rec-number>16070</rec-number><foreign-keys><key app="EN" db-id="w9advsfw5dxwr5ed9zo50zx7sxzfp5arxtxa" timestamp="1469986461">16070</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Bauchi state government, Nigeria</author></authors></contributors><titles><title>Strategic Health Development Plan http://www.mamaye.org/sites/default/files/evidence/BAUCHI%20SSHDP%2029.01.11.pdf 2010-2015  Accessed 16:30  July 22 2016</title></titles><pages>20</pages><dates><year>2010</year><pub-dates><date>2010-2015  Accessed 16:30  July 22 2016</date></pub-dates></dates><urls><related-urls><url>http://www.mamaye.org/sites/default/files/evidence/BAUCHI%20SSHDP%2029.01.11.pdf Accessed 16:30  July 22 2016</url></related-urls></urls></record></Cite></EndNote>14 All new patients attending the ATBUTH eye clinic are allocated a unique medical record number and are given a green registration card, which includes the dates of clinic attendance, registration and surgical appointments. Surgery is performed twice a week, and if lists are cancelled in advance patients are notified and given another date to attend. It is extremely rare for patients to attend for surgery on any date other than the date given. All operations are recorded in the operating theatre register, giving details of their name, age, sex, hospital record number and surgical procedure. A register of all new glaucoma patients was initiated before the trial started.

METHODS

The definition of POAG used in the trial followed that recommended by Foster in 2002 HYPERLINK \l "_ENREF_15" \o "Foster, 2002 #3221"  ADDIN EN.CITE <EndNote><Cite><Author>Foster</Author><Year>2002</Year><RecNum>3221</RecNum><DisplayText><style face="superscript">15</style></DisplayText><record><rec-number>3221</rec-number><foreign-keys><key app="EN" db-id="w9advsfw5dxwr5ed9zo50zx7sxzfp5arxtxa" timestamp="1310552684">3221</key><key app="ENWeb" db-id="ThXPUwrtqgcAAFZPix4">23284</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Foster, P. J.</author><author>Buhrmann, R.</author><author>Quigley, H. A.</author><author>Johnson, G. J.</author></authors></contributors><auth-address>Department of Epidemiology and International Eye Health, Institute of Ophthalmology, Bath Street, London EC1V 9EL, UK. p.foster@ucl.ac.uk</auth-address><titles><title>The definition and classification of glaucoma in prevalence surveys</title><secondary-title>Br J Ophthalmol</secondary-title></titles><periodical><full-title>Br J Ophthalmol</full-title></periodical><pages>238-42</pages><volume>86</volume><number>2</number><edition>2002/01/30</edition><keywords><keyword>Cross-Sectional Studies</keyword><keyword>Glaucoma/classification/ diagnosis/epidemiology</keyword><keyword>Humans</keyword><keyword>Optic Nerve Diseases/diagnosis</keyword><keyword>Prevalence</keyword></keywords><dates><year>2002</year><pub-dates><date>Feb</date></pub-dates></dates><isbn>0007-1161 (Print)</isbn><accession-num>11815354</accession-num><urls></urls><language>eng</language></record></Cite></EndNote>15 which has been applied to normative data from the Nigeria National Blindness and Low Vision Survey. HYPERLINK \l "_ENREF_16" \o "Kyari, 2015 #15776"  ADDIN EN.CITE <EndNote><Cite><Author>Kyari</Author><Year>2015</Year><RecNum>15776</RecNum><DisplayText><style face="superscript">16</style></DisplayText><record><rec-number>15776</rec-number><foreign-keys><key app="EN" db-id="w9advsfw5dxwr5ed9zo50zx7sxzfp5arxtxa" timestamp="1426662714">15776</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Kyari, F.</author><author>Abdull, M. M.</author><author>Sallo, F. B.</author><author>Spry, P. G.</author><author>Wormald, R.</author><author>Peto, T.</author><author>Faal, H. B.</author><author>Gilbert, C. E.</author></authors></contributors><auth-address>International Centre for Eye Health, Department of Clinical Research, London School of Hygiene and Tropical Medicine , London , UK .</auth-address><titles><title>Nigeria normative data for defining glaucoma in prevalence surveys</title><secondary-title>Ophthalmic Epidemiol</secondary-title><alt-title>Ophthalmic epidemiology</alt-title></titles><periodical><full-title>Ophthalmic Epidemiol</full-title></periodical><alt-periodical><full-title>Ophthalmic Epidemiology</full-title></alt-periodical><pages>98-108</pages><volume>22</volume><number>2</number><keywords><keyword>Epidemiology</keyword><keyword>Isgeo</keyword><keyword>Nigeria</keyword><keyword>glaucoma</keyword><keyword>prevalence</keyword></keywords><dates><year>2015</year><pub-dates><date>Apr</date></pub-dates></dates><isbn>0928-6586</isbn><accession-num>25777309</accession-num><urls><related-urls><url>http://informahealthcare.com/doi/abs/10.3109/09286586.2015.1012268</url></related-urls></urls><electronic-resource-num>10.3109/09286586.2015.1012268</electronic-resource-num><remote-database-provider>NLM</remote-database-provider><language>eng</language></record></Cite></EndNote>16 The values which defined glaucoma were IOP greater than 26mmHg (the 97.5th percentile for IOP from the Nigeria Blindness Survey), and a vertical cup disc ratio (VCDR) of more than 0.7 (the 97.5th percentile for VCDR from the Nigeria Blindness Survey) with visual field loss consistent with glaucoma in one or both eyes. 
Trial design 
This was a single site effectiveness trial with 1:1 allocation to evaluated intervention or enhanced usual care.17 No changes were made to the protocol after the trial started. The trial is reported in accordance with the CONSORT statement. HYPERLINK \l "_ENREF_18" \o "Schulz, 2010 #14188"  ADDIN EN.CITE <EndNote><Cite><Author>Schulz</Author><Year>2010</Year><RecNum>14188</RecNum><DisplayText><style face="superscript">18</style></DisplayText><record><rec-number>14188</rec-number><foreign-keys><key app="EN" db-id="w9advsfw5dxwr5ed9zo50zx7sxzfp5arxtxa" timestamp="1411380020">14188</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Schulz, Kenneth F</author><author>Altman, Douglas G</author><author>Moher, David</author><author>Group, Consort</author></authors></contributors><titles><title>CONSORT 2010 Statement : updated guidelines for reporting parallel group randomised trials</title><secondary-title>Trials</secondary-title></titles><periodical><full-title>Trials</full-title></periodical><pages>1-8</pages><dates><year>2010</year></dates><urls></urls></record></Cite></EndNote>18, HYPERLINK \l "_ENREF_19" \o "Zwarenstein, 2008 #15923"  ADDIN EN.CITE <EndNote><Cite><Author>Zwarenstein</Author><Year>2008</Year><RecNum>15923</RecNum><DisplayText><style face="superscript">19</style></DisplayText><record><rec-number>15923</rec-number><foreign-keys><key app="EN" db-id="w9advsfw5dxwr5ed9zo50zx7sxzfp5arxtxa" timestamp="1464347985">15923</key></foreign-keys><ref-type name="Journal Article">17</ref-type><contributors><authors><author>Zwarenstein, Merrick</author><author>Treweek, Shaun</author><author>Gagnier, Joel J</author><author>Altman, Douglas G</author><author>Tunis, Sean</author><author>Haynes, Brian</author><author>Oxman, Andrew D</author><author>Moher, David</author></authors></contributors><titles><title>Improving the reporting of pragmatic trials: an extension of the CONSORT statement</title><secondary-title>BMJ</secondary-title></titles><periodical><full-title>BMJ</full-title></periodical><volume>337</volume><dates><year>2008</year><pub-dates><date>2008-11-11 15:48:33</date></pub-dates></dates><urls><related-urls><url>http://www.bmj.com/content/bmj/337/bmj.a2390.full.pdf</url></related-urls></urls><electronic-resource-num>10.1136/bmj.a2390</electronic-resource-num></record></Cite></EndNote>19 The full protocol has been published and can be assessed at http://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-15-149 (​http:​/​​/​trialsjournal.biomedcentral.com​/​articles​/​10.1186​/​1745-6215-15-149​). The trial is registered at Controlled-Trials.com, registration number ISRCTN79330571, available at the following URL. http://www.isrctn.com/ISRCTN79330571?q=abdull&filters=&sort=&offset=1&totalResults=1&page=1&pageSize=10&searchType=basic-search.

Inclusion criteria: New patients (i.e., first attendance at ATBUTH) with a confirmed diagnosis of POAG in one or both eyes, where surgery or laser was recommended as the treatment of choice to preserve vision. The surgeon decided which eye was most in need of urgent treatment. Other inclusion criteria included aged 17 years or above, ability to understand Hausa or English and lived within 200 km of the clinic.

Exclusion criteria: Patients who had ocular comorbidities or systemic diseases that may contraindicate surgery or laser, communication problems such as profound deafness, previous ocular surgery (except cataract surgery), specific referral for glaucoma surgery, or lack of consent to participate.

Intervention  
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Outcomes 
The primary outcome was the proportion of participants who accepted and underwent surgery or laser treatment (i.e., uptake) within two months of the date given for the procedure. 

Sample Size 
The sample size was calculated based on the primary outcome using the SAMPSI command in Stata 14 statistical software (Stata/IC14.0; Stata Corp, College Station, TX, USA). Based on the pilot study, we anticipated that 35% of people in the control group would accept and undergo surgery or laser treatment within two months. A sample size of 137 in each arm was required to detect a 50% relative or 17.5% absolute increase in uptake (equivalent to an uptake of 52.5% in the intervention group) (power 0.8, alpha 0.05). The sample size of 137 was rounded up to 150 in each arm to allow for loss to follow-up. No subgroup or interim analyses were planned.

Recruitment
Eligible patients were identified for enrolment by the ophthalmologists who referred them to the Project Manager for recruitment. The Project Manager ensured that potential participants understood the information sheet and signed the consent form. They were given a unique study ID and demographic information, home address and telephone number collected to enable subsequent tracing. 
All participants were given a red card with their name, hospital medical record number and their trial ID. They were instructed to present this card to the Project Manager at every attendance at the clinic, and on presentation they were fast tracked through the system. Clinical examination, treatment recommendation, randomization, data collection and entry into the trial database were all undertaken on the same day. 

Randomisation
Sequence generation: A statistician, not at the project site, generated the randomization list using the randbetween function in Excel (Office 2013, Microsoft inc). Block randomization with variable block sizes was used to ensure balance in the groups over time, as the uptake of laser or surgery may fluctuate over time. 
Allocation concealment mechanism: The option of AMIG or no AMIG was printed on headed paper, signed and stamped off-site, in London by persons not involved in the trial. These were placed in sequentially numbered opaque envelopes in accordance with the randomization schedule, which were then sealed and stamped. A second similar procedure was followed to randomize those allocated to AMIG to either interviewer A or interviewer B. These envelopes were kept in a locked cupboard and were only opened when needed.

Implementation:  Immediately after recruitment the next envelope in the sequence was opened to see if the patient was allocated to AMIG or not. The interviewers wrote the sequence number on the participant’s form and their unique ID number was written on the outside of the envelope and returned to a sealed locked container. The same processes were adopted for allocation to interviewer A or B.

Procedures
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The date for surgery or laser was determined at the first consultation and name, age, sex, hospital medical record and procedure were entered into the operating list. Patients were informed of the date orally and it was written on their red card. The date and type of surgery were recorded in the database. A separate tracing database was created containing the agreed date of surgery for each participant and a date two months after this date was generated automatically.   
Severity of glaucoma in the study eye was categorized as early, moderate, advanced or end stage, based on VCDR and visual field loss. The former was assessed subjectively by the ophthalmologist using direct or indirect ophthalmoscopy or with fundus photography with a DRS digital fundus camera (CentreVue SpA Padova, Italy). Visual fields were assessed using an Oculus Twinfield Visual field analyser (OCULUS Optikgeräte GmbH). Early glaucoma was defined as VCDR of less than 0.8 with very little to no visual field loss, moderate as a VCDR less than 0.8 with a visual field greater than 10 degrees, advanced as a VCDR of 0.8-0.9 with a visual field of approximately 5-10 degrees and end stage was defined as a VCDR of 1.0, with a visual field of 5 degrees or less, including when no visual field could be recorded. 

Ascertainment of the primary outcome
Every operating day the operating list was checked by the Project Manager to ascertain whether trial participants had attended for laser or surgery on the day allocated, by cross checking details in the operating book with those in the trial database. For those attending, the date and type of treatment  performed were recorded. Participants who did not attend on the date allocated but who attended within the two month period were identified by presentation of their red cards to the Project Manager.

Masking
Only participants allocated to AMIG and the AMIG interviewers knew who had been allocated to AMIG. Participants were asked by the interviewers not to discuss whether they had had an interview with the Project Manager, ophthalmologists or other patients to avoid contamination and to maintain masking. In particular, the Project Manager, who was responsible for assessing the primary outcome, was masked to the treatment allocation. 
Data management
Two databases were created in Epidata (EpiData Odense Denmark, EpiData Association, 2010-. Http://www.epidata.dk (​Http:​/​​/​www.epidata.dk​)) with range and consistency checks. The Project Manager entered data into the main trial database. Data were entered as soon as possible after recruitment, so that the ‘surgery date’ and ‘tracing date’ outputs could be generated. All data entries were double-checked by the lead researcher (MA). The second database, which was maintained by the interviewers, contained the unique ID, allocation status for AMIG and interviewer, and WAI data. The databases were maintained on separate password projected computers in different lockable offices. Random checks of the quality of data entry were regularly performed in Stata (Stata/IC14.0; Stata Corp, College Station, TX, USA). 

Data analyses
The randomization code was broken only after analysis of the primary outcome, which was by intention to treat. There were no missing data on the primary outcome. We compared the proportion of people in the intervention and control group achieving the primary outcome (uptake of surgery or laser treatment) using  the risk ratio and the risk difference and report these two measures of effect with 95% confidence intervals (calculated using the ‘epitab’ command in Stata 14). Univariate and multivariable logistic regression analyses were performed to explore factors associated with undergoing surgery or laser treatment such as gender, age group, distance to hospital, education, occupation, mode of presentation, severity of disease, baseline IOP and interviewer. Analysis by interviewer was performed to explore whether the primary outcome varied with the interviewer performing AMIG. Post-hoc analysis of the primary outcome and WAI data was undertaken to compare outcomes and quality of the earlier and later AMIG interviews (first half versus second half). 



Working Alliance Inventory questionnaires for participants’ and interviewers’ ratings of the AMIG sessions were analyzed as total WAI scores and medians. Cronbach's alpha test was applied to participant and interviewer total scores to assess the level of correlation between scores. Data were also analysed to assess whether WAI scores for participants, and for interviewers, were associated with the primary outcome using median split WAI scores using Pearson chi square test. 
RESULTS
Recruitment was slower than anticipated due to civil unrest in North Eastern Nigeria (September 2013 to September 2015). Only one eligible patient refused to participate (Figure 1). A total of 276 glaucoma patients participated in the study. 135 (49%) were assigned to the intervention group and 141 to the control group. All received the intervention as allocated. There were no major imbalances between the two groups at baseline (Table 1). 

Table 1. Baseline socio-demographic and ocular variables, by allocation arm

In almost all patients (89% of the 276 participants) laser treatment was recommended, in 7% glaucoma surgery alone was recommended and in 4% a combination of cataract surgery with trabeculectomy or laser was recommended. Slightly more of the intervention group (93%) were recommended laser compared with the control group (84%) but this difference was not statistically significant.  When participants attended for treatment they were administered the treatment they preferred. All 133 treated patients underwent laser treatment by choice which was the treatment recommended in all but 13.
Figure 1: Participant flow diagram showing enrolment of participants

Outcomes 
Primary outcome
Uptake of treatment in the AMIG group was 52% compared with 45% in the usual care group (Table 2). The risk ratio was 1.2 (95% confidence interval (CI) 0.9-1.5) and the risk difference was 7.2% (95% CI 0-18.9%).  

Table 2: Results of primary outcome of the trial, uptake of surgery or laser

The number of participants allocated to interviewer A was 68 and 67 to interviewer B. There was no significant difference in the uptake of treatment between interviewer A and interviewer B, being 46% for interviewer A and 54% for interviewer B (Pearson chi2(1): 0.9073; p = 0.34). 

In the first 138 patients recruited (of the 276 total) the risk ratio was 1.1 (95% CI 0.8-1.5) and the risk difference was 2.8% (95% CI -13.8-19.5%). In the last 138 recruited the risk ratio was 1.3 (95% CI 0.9-1.8) and the risk difference was 11.3% (95% CI -5.2-27.9%). There were no differences in interviewer and participant median WAI scores during the two time periods (69% and 71% vs 69% and 71% respectively).

In univariate analysis, participants with either graduate/post graduate or informal education were more likely to undergo treatment than and those with no education (Pearson ch2, 15.16, p = 0.01). There were no other statistically significant predictors of uptake of treatment by socio-demographic or ocular variables in the univariate analyses. Education was also strongly predictive in the multivariable analysis (Table 3).
Table 3: Multivariable regression analysis of factors affecting uptake of surgery or laser

In the adjusted analysis (Table 3) the odds ratio for undergoing treatment was 1.6 (95% CI 0.9-2.8) but this was not statistically significant. 
Fidelity testing using MITI for English language sessions was planned, but was not possible because all interviews were conducted in local languages, Hausa or Pidgin English, which prevented formal coding.  
Analysis of Working Alliance Inventory scores
Analysis of WAI showed similar scores for participants and interviewers overall and were similar for both interviewers (Table 4).  

Table 4: Correlation between participant and interviewer Working Alliance Inventory scores 

Analysis of WAI scores gave the same median split for participant and interviewer scores overall (median scores 70 for both). There were no statistically significant differences in the primary outcome by interviewer median split WAI scores. 

There were no harmful or unintended effects in either group.

DISCUSSION

Participants in the AMIG arm underwent treatment at a higher rate than the usual care group (a difference of approximately 7%) but this difference could have arisen by chance. This is the first trial to use this counselling intervention for glaucoma in Africa, and the results do not support introduction of adapted MI into routine practice. 
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We have no data on fidelity to MI, which if low, may also explain the lack of effect. Motivational interviewing is complex and may require more and better training and supervision than was possible in this effectiveness trial. ADDIN EN.CITE 24 The WAI data were not subject to linguistic restrictions, and the results showed encouragingly good concordance, although these self-reported data are subject to information bias.
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The findings of this trial may be generalisable to other clinics that treat patients with glaucoma in this area, and potentially also elsewhere in Africa. However, it may not be generalisable to the general population where there will be many more people with undiagnosed, earlier glaucoma who may react differently to AMIG. 
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